(19) fl^l^JJ JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 2004039150 A 

(43) Date of publication of application: 05.02.04 



(51) Int. CI GIIC 11/15 
HOI L 27/10 
H01L 27/105 
HOI L 43/08 




(21) Application number 2002196575 


(71) Applicant: 


NEC CORP 


(22) Date of filing: 04.07.02 


(72) Inventor 


SAKIMURA NOBORU 






HONDA YUJI 






SUGIBAYASHI NAOHIKO 



(54) MAGNETIC RANDOM ACCESS MEMORY 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a technology by 
which reliability of discriminating data stored in a 
memory cell of a MRAM can be improved by eliminating 
the influence of the sneak pass current 

SOLUTION: This MRAM is provided with a cross point cell 
array 1, a plurality of word lines 3 arranged extending 
In the first direction (x direction), a plurality of bit 
lines 4 arranged extending in the second direction (y 
direction) being different from the first direction (x 
direction), a dummy bit line 9 an^nged extending in the 
second direction (y direction), a X selector 11 
selecting a selection word line out of the plurality of 
word lines 3, a first Y selector 12 and a second Y 
selector 13 selecting a selection bit line out of the 
plurality of bit lines 4, and a reading circuit 16. The 
cross point cell array 1 is provided with a plurality of 
memory cells 2 and a plurality of dummy cells 8. 
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* y -fe/KD 5 *>. ^•*tm;i^stJ^r--r ^> ?/ b 

^. f8iftt»«<*tflBfiM#« (6 1) J±. ^gE^^y-fevw* 

^M«>*y-ir>W/t»^-^ (4 3a) «:^i-fK^W«Sr(*r 
l^L, MI57LeKtf*&SlHlK (5 8, 5 9, 6 0) tt. 

A (4 3 a) *flfff^7C6>*3■fe>^*9i» (5 3 a) I:: 

[00 2 7] 

6!Ea!«JJ:9»c, l^^^flmSS (Is) t:i-:7±y hfiSi^^mSfE 
(I c) toll (I s-I c) \C&^\,>XmiR-^J^^ (2 
a) {rSatg$nt:v^2.fBtST'-tJ'<^WJSr?t5MRAM 
it. ;<*J)-feyl' (2) iU'Va— h-fe^U*$^^nTV>-C 

S'icy^y-fe/i' (2) <o05*mLi4iass*t<f<'\ w<d 

(4 3a) Sr^lBJCe^^y-bvl'^^A (5 3a) li® 
[0 0 2 8] 

^»MRAMi65. Ktr, S}^itS$IH**#S§ (6 1) «r^tf 
7CSSJ:6+*ftSiaK (5 8, 5 9, 6 0) Sr(«;t, «i)ga« 



(9) 4$N 2004-39150 

«<0^^5— (4 4) tt. ^^5— 'fe-'U*7A (4 6) 
«r«lfifeU atllBi'n;;^jK-i':^ h-fe-'i'r W (4 1) ». 

^K-SFHfc^ftt^JCe^^?— fe-'i' (4 5) :d»t>«fift$ir 
TV'iTLey^— fe/i'A^A (4 7) i: «r^tf©^*s*> 
5. r<OS^, fl(rSBSgitf?a(m«g (6 1) 14. Mffi^^ 
5— feyW*7A (4 6) ^S^gejCSy^—- 

(4 7) (rSiA$n«:0^«>><Sr^-re^«%«rii»$U 
/o ttrfsjc^KtfiiaaiHiK (ss. 59. 60) \t. tdgas 

lftmi3Jl:«:UT. SdlB^^S— feyl-A^A (4 6) 
IB5CSi5^S— feyP^^A (4 7) »rS«i-iwi:*5»* 

«a»::S?i!5&$ivrv^:5]E«^i>*!>-fe/i' (2) Oift^S^ffib 

7 A (4 6) <03tgia:H-Sr^tg»c:-t-5o 

[0 0 2 9] 

a^RAM^J, fl5Efgi:*(pi (x:^i«ii) 
$*vfc#fi8l?-K«l (3 3) (07#fi8) . MIS 

20 (2. 8. 3 1. 3 2. 4 3. 4 4) tt. 3E 

««kro#fiB-t/w (3 1) t. ;5'<^IEt8»::iS&ffl$*t/* 
^,^^I6(0^^^— fe/w (3 2) k.^-^^, JB.O. «|fajfi»w 

0Ba-fe/u (3 1) (o-tn-^ntt. wiE|g«<^K's/ h«» 

(4) <73 9*><0— <Olf 5/ fltfE#R8!7~KM (3 
3) i:wB8lz::^)-8a:$ix. StrlBWloy feyu (3 2) 
14. MI2^'5-tf5' hiia (9) i:*Jfa#fi8!7-KM (3 
3) fcroMlc^iJ^itTV^sta^dSfcS, 19 
MS35*lHlK (18) 14. ^ftlEiSJ^tf;/ hi»4: 
30 fti[ffi#fiaj7-KM (3 3) twratrmffi (Vz' - 
vi) 5fPf)Aa-t-s:ii:J::J:'3T»iEns#flatfe»ffi«E (i 
8"') h.. eUSS^^S-H-s/ M» (9) tW8B#JR!7 
-Ki^ (3 3) h<r>fSi\X.^ (Vz' -Vi) ^SrPpJto-t- 
5:ii:lcJ:oT»ttix5mw:*-7-t 5/ h^:»Sg«{E (Ic 

IB^-^WJlHllS (18-20) tt. WSS®»lESHt*4: 

40 (2) niBtg$ix-cv^59'-;j'As«*omai (I s) tea 

iJ-M^^SSr^-VV-feyuU, iBSJ-fevu (2a) JrfEtSStv 
-CV>Siaitx-^J'<0!|siJS'J<o^tlBttSr«i*6<)»cipj±i-5. 
[0 0 3 0] 

ffJIESti«faiblHlSS (16) J4. ^ftSMl::!!. 
eiT</?lH]!S«?^5rWi-'5o ^gESK^mUEK (1 6) co 
8{FfE:^-7-fes/ hMt^SS (17) (4, ^IB«J*Pm8fi (I 
s) irfltFlB:i-7-fey hBK^^mSS (I c) toUirmu 

mk'^'m^ (1 8 ' • » ) i:flUtete<7?*:7-fers' h^^« 
SO i« (I c • ') i:<iD^(rjtJJSL.)tmiiltSr^-r5i9»- 
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(i8~2o) i±. m^^<r>mM^m^-<r>^m\^nf^-i' 

SE^tASlSg (18) j:. «tlSBmiU:^m (Vpi) 
-iJ'«:miJ-J-<&*«SiJlsJlS (2 0) it<®^-cv>5. 

[0 0 3 1 1 

StnET'-^'miJBK (18-2 0) HIT. mffi»J$ 

(19) ^^iri^. ri-^-fes/ h^*l2lSS (i /O 
7) . m^mS^^IS^ (18), @«l[i!ii^@2& (1 

9) . RxPmm^ (2 0) \±. TikT<r>WiY!^^-ri>^t 

^-ky hS«<*I5]JS (17) tt. WfEiSS^try h«SSrMit 

5fl(rsa#fi8<i^*nmi)ft (Is"') t, 

hj» (9) *S&K5WISte«?;4-7-fe s' (I c 

^mtm^ (18) i±. stifBte<om»sM^s#*§t:^-c 

fiftlEm 1 W;<3««lt (Vpi) S:a;^U «tlfE®«i««rEl 

n (19) tt, ^iBisiui;^m (Vp j) 

6. Missel SK^^UbSbf^ltBliStc^RadticSn^ff 2 

J^musi»^fflia>c:*iv^r. ttie;*-:7-ks/ bMsffeisK (1 
7) WiEiS^i:^?' Ki!l8^sSir*S(IIS«*om8E (I 
s) fltFlsy^-trs' b)^ (9) SrgS*t«>MK:<-7-fe 
hJ^j^ililE (I c) ;d^&SilliE%%l^-&«r^U ify 

fmunm^my^ (is) i*. «iiBmjs^t^srs»t 
xanfm^mtin^ (Vpa) srw;^>u, ao. 8iiis*ij 

%mn (2 0) 

-cv^^»fgl^^^Am (Vpi> tifyum2^i2^^ (v 

pa) i:5rtfcl8b-C. mi-^J^ (2a) 
[00 3 2] 

ttliEI^-^WSiJ®^ (18-2 0) ti. 55»w. m{33L»» 
lass (19) Sr*i-2)4&^. :^>'-fe'5' hl!**lHl^ (1 

7) . m^'^wsm^ (18), mi&ii&^[E]£g (1 
9) . »xm'&\m^ (2 0) tt, KJiT<o^a«JS!!if^*-f* 

l2;i-7-ty M^^HIIS (1 7) tt. SUlHSJil^S' H^Sr 

aE*v5ttiiE«i*im9S (I s) wiey^-f ?/ h«9 

(9) «:«ttn**Iia:*-7-k y hfig^^iiiE (I c) t*»e> 40 

8) 14, «Fia®gES^f^SrS»fCfl(lf5|g2tli;^l|{i (V 
pa) SrlU:^U «1[|Emia4*l^lH]l^ (19) 11, ^12^ 
2Hl^m<Si (Vpa) «ri*«r-t-4. WSE^ 1 gi5*Hi US6 

■C. ^tt^yt^y h^*l2]SS (17) 14, ^JgEiSS^tfy 
hi^S:SSn-5flfll2#R8<tai«iat (I s ' • «) t. fiilfa 
y$-trs/h«| (9) S:«t*b*«trlB«ii03|-7-fes' 

msft ( I c ' • f ) 1 7j>bfttiiete<^®5{Eiim^«r*jE£ 

L. Mtem»iE^i£%S)l^ (18) 14, eQiB«l<;3mvitM 50 
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m^SrSitTttriElgia^^fit (Vpi) S:Ui;^U S. 

fldiswiiass (2 0) tt. wfBisiai*^ (v 
pj) i:MSEm(a«i«[HiKicioTi*fif^Fnam2fcb;^j 

®«t ( V p a ) i: S:lfc» LT fltliBfBtST'- ^J' Sr*iJSiJi- 
[00 3 3] 

tt. ^a^7K-^'>'Hr^WTU''i' (1* ) t, ^I^IhI 
(x3^K»J) ^^^£K$itTV^5^S»©^7~K^ft O) i:. 

MIEJBi^fS] (x:^[fi]) i:^/i5^2;^i6] (y:^(^i]) }x 

JgK:$H-CV^S«8fc<0fi/ hi^ (4) t. MfB^l*l*l 

(x:^^(6j) ^cigsa:$^^-cv^i#figI7-m (sa) 
WfE««o !7- Ki» ( 3 ) 5 %.»*^>a»i!7'- 

1SK-r^^l±^^-9 (11) WgB^Stcoifj/ MS 
(4) <r>o*^*^hm9K\iv Vt^^WSi-r^m2±\yi' 9 
(12. 13) i:. ^^WUlHlte (16) i:Sr(i^-CV» 

S (®7^fiH) . «WEi^p;^xK-Yi'h-fe/WTU^ (1 

:gS*(D-fcyW (2. 3 1) Sr^tr„ flfllEffiScro-feyJ. (2. 
3 1) tt. «tl8Bi«Wk«>35fl*Ji:Ur7'-^'*8B«r5 

;Si^<^p<*y-fe>'i' (2) t, «'f««>x-^'*5, Wiag» 
1) iSr^tf. «tiBa«««>^*y-fe^v. (2) <o^:n-en 

tt. lltrSIS»©!7-Ki6!|l (3) ro5^><o-<o!7-K«6 
t. Stl8e^S»<Otfs/ his (4) <D9*,<o— (Of s/ hi^i 

<of^tJ:^K:$n-cv^^>. WtB«i!c»#fla-fe>'U (3 i) w 
•tn-enii, ^sasasrotr?/ hi» (4) os^bw-^Jtr 

fltlia#Ba!7-m (3 3) tOTBatci^^Six 
rv>5, WlB^i^^tilblElK (16) 14, ^tS)S*^l7— K 

fiilSB^bry bilgl$r%tx^l^^%% (Is) b. mti^ 
figi7"KJ» (3 3) i:Wta)S*?e's' hil*i:©Pfl»rmffi;i5 

m (I s' • ') i:lcS<3^^t:, WSKS*i-fevMwiate$ 

J?-k/W(2a) i:|R)-«>jSi»?tr5' hi|ftJc«iBE$nTV>-5 
;^-=&y-feyp (2) lria(g3*iTV^«7'-^'**«*fi®iiE 
(I s) »cXiS-rfe5?«r=^-rvfe/>'U (2 
a) lclEig*Jx-CV>S8BlSr-^«>WJ«)<g*BitSrS*» 

[0 0 3 4] 

«tis&gE;^mL(i]£g (16) ififSM^mismfei (is) 

j:. m^{!i^4$ls]!g (19) t. mmn (2 0) i:^^ 

r,alc:iot,^-r, gniBmisfi^Ege^iiiii^ (is) i4, fiQs&is 

M»Sr«EnSSiIiE#fi8«*P«aE ( I s ' • • ) \^ 
l&ii:UTmim;^m (Vpi) ^r^JsKUfltHSmfiWSlf 
[a)!S (19) 14. fltlSEffi 1 m:^)mtt (Vpi) Sr<»<*i- 
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(18) 11. mtemi\fy hm%:mtii>issti»im 
m (I s) \cm^i,xm2mt)m.&. (Vp2) 
u mfimm^ (20) aijfa®tt«}$iHiK (1 

(Vp,) i:iKl8BSS2aj*m«t (Vpa) i:«rlt»UT 

(2 a) tj:E«snTi^awiBieit7'-i'*« 

[00 3 5] 

fltrsaai^^uuisi^ (le) iiimmms.^im9& (is) 

(19) t, mm^ (20) i:sr^ jo 

ff^P,giC43V^T, MIS®»lEmiES!5«4lB]!S (18) 14, SJf 

iBS^i^y hilSi^iiiEH'&dtrie^^m^ (Is) irj^.^L 

(19) \X ^IE^2ffi;^j|gfit (Vpz) 

(18) UtriSjS^tf'^ M$«rSEn$lltrlE$e8lft^tB 
Jft (I s'- ') >r^£;#u-C^iai;tim<tt (Vpj) Sr 
^^U miBWUBK (2 0) tt. MSB^ia^m 

(Vpi) }:mum,&Lm^ms& (19) iij;ox»i^$ 20 

(2 a) »rgBtg*JxXV^a«tigEiEltr-#SrWJ't-5. 
[00 3 6] 

(6 1) ^istsKS:tA^i&mmt6 (60) Sr^i^. 

SaiE««t«>#M-fe/i' (6 3) ti. #M-b>'i'*^A4-«jEjg 
- Kj8lfc«jR$iHfc««<0%fi#l!a-fe^>' (6 4) -e«fi!E 

m^. iflin.mmnm^ni& (en «. sfiia#j!8-fevw* jo 

•tlB««fif«44SM*U, fifFlBTCgSStfteSBK (6 0) 
[0 0 3 7] 

<0-fe/i' (7 2, 7 5) t. |g*ffiLlHjl& (8 3) irSrIi 
*TV^« (EI14#RS) . «(rK«»«5-fe>l' (7 2, 7 40 
5) tt, ^|Eg5!SE^Il<^:&|6]t L-C, " 1" Xit" 0" 
•t?*>.5;<*!J-fevUgS<|S;7'-^'SrIEti-r^>^!J-fe/U (7 
2) t. BS^Wx-^'*5SBtS$tvfc#^.-fe>'W (7 5) i 
*r-&tPo iftlB^IHLESS (8 3) WfE^^y-tyb 
(7 2) Aif3;<*y-feyl4g»S (Is) fillfE 
#fi8-tyuA>#fiB-fe>'wmsJt (I r) Sr5il?aibT, WSE-?' 
*y-kyu@Slt (Is) 4:S(lfE#M-k>'WmSE (1 r) tic 
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fE^^JJ-b/i'SiS (Is) t^1HE#fi8-fe^u®«S (I r) 

»*ijmiwe»v, wiB>*y'fe^i' (72) »cffits$*iT»r^ 

[00 3 8] 
[00 3 9] 

fipt>. m^'Siyf-mi.mSi (ss) 11. Miei^E^^mbWii^ 
m'J*HfciH]**<. ^^Ff^p<^y-fe>'^K^«7'-^';55'' o" 

iWrlE^ * y -feyHEtST'-^ 1 " ■<? i«J(l«»:JM 
M U. tdSBBS^W bSb(^Jj:*iV ^Tfl^f^;< * y -feyu-ieiSx 
w-^r^r 0" -CfcS^WJ$#^fc(iJillAi, Sdia^^y-fe 
>'HBigT-^';Ji" 1" Xi>i i:mm$in.tcJsmi:mTSEfB\ 
«l8B^'*y-fe-'Ufiaifty~4'*aj» 

fitjjc 0" x&^tm*i-ri>zttim^v\\ KBf^ia 

SSclJ. ieA±©Safct^4>5, 
[0 0 4 0] 

taiEK^UiUlHlK (8 3) *5. ntrs/h(0*>?V 
^ (8 7) St(IEg2i^HiUSI)f^AS?fi3ttSI31«t 
*S, 2» - lElT-it)*). fltllB*!?:^^' (8 7) ^dSIBtei" 

ISf^-^^s" 1° -C-foStWJ^ixSfetci/c-ltiiAP* 

^^. fttrge;&i>:/^ (8 7) \i, m?&^yf-mvw)i^ 
(8 3) toiH]?smsriaBfr(t-r-5. 

[004 1] 

m^-cj^fi£$*v3ttssc<^-fe-'i' (7 2, 7 5) t. i?E;5»^ai 
UIHIK (8 3) t«r<a;trv^5, (ai4#R8) . Wte 
«fft«>-fe/U (7 2, 7 5) tt. flDffii5UK'fkOT3&iailC» 

)!£;#tt-c. " 1" o" -c-fo^.^^y-fe/na®?'— 
^ ?riE{i-r5 ^ * y •fe/i'^ y -S5:(i*./t ^< * y •t-'V' 
(7 2) t, stiiae^a<ii<75:^i6H'»jj;#tt-c, 

(7 5) tsr^tf, wg^#R8■t/^7y-®^:^iIle^*y 

•kyW7y-JSi:Jl, E«i»s^»ii« fl(ll5SS;>a LOSS 

(8 3) it, 8irf2-?«*y-fe/w (7 2) *»t>p<*y-fe/i^ 
siE (I s) i:t*)tiu mf&0m±A' (75) 

-fe/i-fggS (I r) Sr^«)ttJL-C. fltffE^ -"e y -b-'U^gft 
(Is) i:fl(lSa#Ba-fe/i'®ijS (I r) irJcS-^Jv^-CSdie 
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® i: t(FgE;< ^ y -fe/i-^ y -jg t iiSffi«*s^/jj-5 t\zi. 

►). 8S;?^tiJUlHl!S (8 3) S:S^IgBp'*y■fe/^€I^St (I 
s) tm£^Wi±J\^®M, (1 r) i:»cMb-C«IWbi-5 

Ci:««pJfiBT?fc«. SK^aUEIS (8 3) ©StfWbtt. 

WfE-j'^y-feyi' (7 2) lc|^tt^4^TV^5>*y■fey^SB 

[004 2] 

«r?E#fla'fe>'U7 y -jstt. Mssy * y •t-'i'^ y -jg j: o 

^^ilSro^teSrPlSU 8tFtE#fla-t/i' (7 5) o«ttSr« 
^-(ki-i, iiaiBy*y-fe/v (7 2) »rlBlt$ir 

TV ^5 ^ ^ y •t/HBlfi'r-^© WI<©««Htt<Z>l6l±*^ 

[0 0 4 3] 

5gs;:*r[6i<^s$ be . « 1 1. aaiE^ * y •t-'i'^ y — 
ia#Wfe>'i'7y -®(Z)fttr8B«*;tri6]<^«$ b , « f i:, 

aref/'b»«»<ac«ii/be«i i, 

e^ku. tDSS#Ra-te:-'w (7 5) o^^-fe^^-fk-f-s. ::: 
ixtt. WffSy * y •fe-'i' (7 2) lc85tS$KTV>^y^y 

(0044] 

^fE#R8-fe/W7y«-®Offi«?t:t. fiUf5#fia-fe/i' (7 2) 
[0 0 4 5] 
[00 4 6] 

(^ifist^^i^jfi) 
*5SW«>|gJ£«>® 1 JjglfiwMR AMt±. @ 1 Jr^^ixT 

2t. x:&|Sl (!7-K^f6]) J::Si3:$i\rt:«fS<73!7- 
Ki»3i. y;^l6j (K-y hilSlfrlfij) »rjgg8$ixft:««feo 
l>i^4<!:S:^tf, p'*y-fe>'P2tt:. !7-Kif^3i:t* 
S/ h»4i:<D3S,-SiCK®$it. ;^ * y (O^lx-t'lx 
I*. eE;^*y•fe>'^2li*^^^T2^^lli-^)— CO!?— K«|3i; 

[004 7] 
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tt. trv/sst. 7y— ®6t. tribes t7y—«6 

MT J (Magnetic Tunnel Junct 
ion) Sr^tf. e-VJSSJl. !7— ^3 © 5 ^>«)-ir 
tt«SSn. 7 9 -men, K-y h«|4W5*»<0-|J:SiK 

$n5o 5 1 7 y -ji 6 1 tt, v^rnt, 
«x5^i6i»c(SiiitT@;^sn*. 7y-S6*»^-r5i» 

[0 04 8] 

M 5 i: 7 y -® 6 i: Oi««2^k<^)ffij5r6?)<CI^# i: LTIB 

is-r-s, ;^*y-fe/i'2hi. hr>-mso>^^mtt7!)~ 
5 <D i 3es$-fk 1 7 y -js 6 <o s ^^-rt t am^x-ii 

5" 4*fl8i:<0-*Sr" 0" ir. 1" ir. 

[004 9] 

;«^y •fe/P2<D«tt (EP*>, >^y-fe/V2*t*-t-5MT 
jcojg^i) «. h:^^/HK^«a5[6« (TMR^*) 

i. f> . \fym sty]} -met w-TS g ^KYkcjftJt 

W*I^#KISCT||*.5. 02 (a) »E5%$*xrV^SJ: 

A»jm-eiS)is^. >*y-fe<'i'2<ost*ttt. miffiRt 
y -J86 2:;»j*-rae36aaib<oj6i#*ss3Pf7-c*)4« 

JO p<^y-feyW2<Offi^W:, «2fflR + ARi;/j:5. M 
RttAR/RJ±, AS!«)'SMT J -eW:. 10%-30% 

•cfcs. y^y%yV'2»wfBtg$m:v»5v''-4'tt. 

y •b/W20»^J::S<3v%-c*)J5"JS*t5. 
[0 0 5 0] 

k(om\:iH-^^nx\,^^, fe-'i'8o«?itJi. 7y 

-®6*sy5-lf-> h«|9lcS?iK$nTV>5,«tiil^1., la 
2t::^$ixfc>*y ■fe-'W2<7?1ffj§i:IS)— cfc»). ^5- 
■feyU8»:, 7y— JBi:, rixfe© 

[00 5 1] 

y?-- feyu8tt. " 1" XI*" 0" «?*>«?v»-f4x*><o 
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[0 0 5 2] 

^n;^jJ?^'i^h-t-/WTW lit, 5I»:, X-kXyi^^l 
1, miY-feU^^12. aVSS2Y-t U;?^ 1 35r^ 

^'12, St/Sg2Y-feVi';J' 1 314. tTs/ hilSl4 lt«^ 

ma^tixi, ^4 ^ * y -feywiJ, aji-t/u 2 a ^ vxmi 

14. iiS*?-fe/W2 a »c«fth.i«8lD«>:*-:7-fey hfiK^^&6fe* 
[0 0 5 3] 

Jc»)i¥mit4, X-feU-^'^' 1 114. t?-^ Ki||3«^5*»«> 

aiRj7- msr. siav » «:*-r«» i imiSi 1 4 

T'-r^^^^iftlS W-fvf-^^v;^ (Hi-Z) 

tC^JX^o mi Y-feU^;^ 1 2J4. jS*^$n*V^#^^ 

2nmi»i 5A^h9i*)iiitro ^s^tr^ Miiii^(4. mfi^ 

Va jJ5«if&$H5, m2Y-feUj5'^*' 1 3J4, 5a«l^s/ K 
[0054] 

ia*i-fe/W2 a JrSaig$n-Cl/^5SHti-7'~^'W*!lSiJ(4, IS 
^.ffiblsIJSl 6fj:J:oTtT*ptt?». SS^^mbUlS&l 6 
14. 3SK'fe-'W2 a irfaffif§ixrv^*?Eit7'-^SrWJ-r 
S^t-y hj^i:;/$-tfs/ h«jl9i:lw, m2m 
jS^l 5<?5m{aV2»r||^6<jir|^— efeSSttVa' Sr 

SiRl^s/ Me!li:3S«^!7-K«Ji:«>ll8»::tt. mEVz' - 
Vi;j5ppin$n. 3i«vrt/ hS6»;:i4@flEi sASMHS, 

y^-f •> hiiag i:s«ii7-K^*i:<i5iigici4. mm 

Vs' -Vi ;JJfnttlSn, ^^S-lfs/ hi»9Jr»4m«Kl 

v^'S, iJE^tuuiggsi 6(4. sjRK-y hmi:mti^w.m 
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I c»CS^V^-C^-fe/W2alJ:iEtS$tlTV^^iBlS^- 
[0 0 5 5 J 

5<t^»SrW-t-5«»g-efe5„ ®J?-b/i'2 a«>«^l4. 
@«-fe>'i'2 a ;J«EtlL-CV^57'— ^(cjiSCTa^-fk-r-S;)* 

fc. rniRi^^ hm^mx?>MM i s jatR-fe^v.2 a tr 

[00 5 6] 

1 stt, 7'-^'mj«4>lcADx.. a8!R-fe/i'2a 
■tr?/ hfifc^Sr^tp. 3^7-ty hfi£^l4, ±i:UT. 
b|§5 2oro«ttffiRXt)fR + AR«>5*>, 5B«^-tyW2 

^tf [0057] 

U:I4. h;*^^»4*l) 3 0 *i A-^fo ►) . mSK^A^2 

a tr8E«$Jxrt^59'-^'lrS**£:bfc«l«fife^l4. *& 1 
uAXh^^ Ljt;JSo-C, ^*0fi8Kl si(t:«)SNJt 

\±. -tH«if*:#<cfiS-ei4<ev\ 

[0 0 5 8] 

— J/ h«a9*SttnS@flEl cl4. ^iofm 

*><5t'5'h«»4 UJ4^§«-fcrs/ hi8S9) Sri>fEtv««m 

(4. UTi' Dj^^-r :^h-t/i'7'U-i' 1 (Offijgtrt&#: 
U. l^5/hiJ|4 (X»4^5-K'5' hiia9) (O^m^^-t 
•5tt#«fet4'>/j:V^ Ufc;65oT. I c iC^SnSfli 

— feyUS a 14. S«'fe>'U2 a i: |^— a>«ig«ri^-f-?»*> 

mm \ c>4. ^^ifii s^pi^td. g%«s{b<o:/^ 
^tf, ®»tEi ci4. 551-. ja»?y5— fe/uB aoe^m 

J; 5 /<e®gE i c tt. (^«, ;«-7-fe y Y^^^m i c tuf 
j4H-5o 
50 [0059] 
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«i»mai I s h^fgSg I c tir>^ 1 s - I 

I ctt. SNH:*5*#v^. SNtfcdJ^tt^SIl 8-1 c 
r t It, ISx-^' «)*iJ«'J<omiBtt«: r6)±i-s i i * W«i 

m«EI s-I c *>^>6^i*$J^■CV^ 
4o Z<Oii b ^iW^ I s - I c t;:S^V^TS*^-feyu2 a 

(0060] 

H:t!?Sg2 0tfrJ;9|im$n5. M»IhI!S 1 7»i. %2 
hjS99Jw^$H-5, m»lHl!Sl 71*. iSS^fs/ hiJSS: 

:7-fe y hfifei>««E I c Sr«Cfc®«E I s - I c t^fift-f- 
[006 1] 

1 7tt. NMOS h7:^v>;^^'2 1, 2 2. PMOSh 
y>'^y^^2Z, 2 4S:^tf. NMOS h7:^i^;^^2 

>"j7^^2 2<r>:/—:^Vi, ^5— try hM9lc^^^?ti, 
5. NMos 2 1, 2 2«>y— Mclt, m 

NMOS h9ve;f;^^2 1. 2 2<D 
ttS, NMOS h^^'i?^^ 2 1<0 KWVJi. PMO 

s h7>":^;^^'2 3<^>K^■^:^lc:Slig^$i^. NMOSh 

7^'i^y^^5'2 2W KU'-^'i^tt. PMOS h7>'e^;^<5'2 

A<r>Y\^-^i^\^W^^i\>x\^^z., PMOS 

2 3. 2 4<oy— ■1£:i^^l^. mMWSLVcc^^ 
•f-5«ai4IB?-2 5, 2 6»rSa^S4xt-V^«>. PMOSh 
7>'i?;^^'2 aro K^1'>'»*, PMOS h-7>'t?^4'2 
3. 2 4^^— McSfigE$iVTW^5. PMOSh7>'i? 
^^^'2 4 0? VirNMOS Vy .y'^>^i> 2 2 05 KU" 

>' t S:IS^f§#i^»w»±. ffi^ y - K 2 7 ifimf hH, 

(00 6 21 

7(DmJSig^2 5*»bNMOS b^i^i^;^^' 
2 1 PMOS h^Vv'-^^ 2 3 tSr^UT. SJ^f y 

2 3JZI4. maSiMg^2 6A>bt^*aigglii s i: |Bl-co:*:# 



(14) 2004-39150 

2d 

$ nmmifiwat. a:^) y — k 2 7 »cr4. ^^hsk i s t 

m—<r>±^^<7>mMifimx^iJ, --tj. W^y— K2 7 
A'-b. NMOS h7i^-:y>«.^2 1 Sr^hUT. ys — Ify 

hj^9^r^^al53^7•fey h^i^fliiitti c*5§i^m$ix, 

I -V^ifeEJgSl 8KI4. m;^y-K2 7S::n'UT, «l 
*pmi55 r s h^^y^y S^^HSEI c i:«)SS»:«l5-t-a 

\ s-l ci6J««&sni. 
[0 0 6 3] 

I -vwem% \ 8 It. t^mssi 7;)ttb;o-rdmsKi 

f-^lciScDTSE^bi-So 

[00 64] 

ui*«)a!j. s-i cit. \ s^»i>>3j-7 

-ty hfife^^Sr{lEV^fc@SSlJ:«*Si-5*«. ^^AnmSiE I sA» 
5><0:*-7-fey h^^>©B**tt. I -V^JASKl BC^-y 
-< xy<om^^-^m\^-\-^, I -v^^iHKi 8*5tH:*i- 

I - vafauajs 1 a ©y-y i'lt. itttW/hsv^fiict^aiiifia 

$H?>o iimt. I -Vge#llHlS&l 8*Sffi:^J-f--5®JEEi» 
58«-fe>'»'2 a lJ:fBtg*n-rv>S7'-^' lii^JiS UTSE-(b-t- 

!? . I - vac^IUK 1 8 toyw* ^(^iS:*:;**^!^^* (5 . 
«toT. I - v^ifeiHigs 1 8*itb:^i--5®ffi;J5®*^'fe/w 

iO [006 5] 

1 -vgfiftiHl^ 1 8 wm:^jlt. mffi»1^lHlK 1 9 iitK 
^20^ @£ti^l$lBl% 1 9 it. I 

-v^feiHiKi 8*s^J^:^■f-s^$rgl^)ii^-c•(S:^^u 

SS 1 9 Jt. +:5>lr;»c# $ <Ogft^^ 

v>) =Sr^^. K^fifR^i::, I -VfE»|g|!S i 8 j»«ffl;^ 

-f-5«ffi«r«i<3iiA/-e<»l^i-5, tfc«»S&2 0(4. I -V 

ig£$H*o lt4S{S§ 2 0 tt. I - Vgg^IslSS 1 8 ;4Sta;^Ji- 
40 ££{1&I$I§1%1 9}&sU;^i-smeEj:SrJtli!U 

X. S»?-fe>'U2 a lrfEe$i^rv^Sf^tS7'-^J'Srm'J-^ 

I - vmm&iX 8*sta;^j-r^.mffiAia«?-feyw2 a 

It. SS8Btg7'-tJ'SrWJi--5ft«Rtt4rl6l±-r4. 

2 Oft, ®Jl-fe/W2 a »cSBffil$tVTV>5»1P'— 4'lwS!f;4;u 
fcT'- iJ'fi^ S A O U T Sr^-r 4. 

[0066] 

ii%omii^ffi(^MRAM«>ig;^muabf^irit, 
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[006 7J 

(^XS'T'SO 1) 

K'S' MSty^-ti'S' hlft9i:fctE(4Va' ;4««ite$*v 

»r®EEV2' -Vi ;5J«)AD$h.. mi\fv hmimfaM 

im^iMt, immi&i 7\zii*), ^jeamSlH s;i^&^ 

y h^^W.&t I c Srt^ Cfcfggfi 1 s - I c 
IX. I-V^jftlHlKl 8(cJ:5®iiftl s- I ca«1iffi(c 
mSK I s - I c (rj^iS;b]t|^ 1 ^^t^^tti urns 

Vp 1 ^«i9iiA/-e««?-r5. msEm i ^*wu®jbev 
p 1 sr«i»)5iA/fc*s^, ®E^!iil^la^s 1 9 ». i -vas* 

[00 6 8] 

{;^TS':^so2) 

So 

[00 6 9] 

(;*7's':/s 0 3) 

I -viSgiftSllgi 8tzi:9®%i s- I c«:S 

JSflEVp 8*5^$*x5<, m2S?;%^HiUmffiVp 2 tt. 
®*?-fe/l'2aJ:f2ti$HrV^2>7'-^''' 0" \^Mft>L'-ft 

izi^^m-t^, i62eiE*wueffiVp 2»i. ^je^h 

[0 0 7 0] 

s/T's 0 4) 

H^»2 0«r± 9. 5g«?-fe/t2 a l^ffiffitSnTV^fclStg 

9JCj;oT<*«f$h-Ti/^<bmiSi^aib®ffiVp i t. 
I -v^lft|e]»Sl 8tri:o-C^fig$Hfcm2IS;'>ttlLm 



(15) 4§8a 2004-39150 

2S 

l£Vp2tAi. Jfctt«2 0k:A**ix. Itfe«2 0«te 
lt^^2 0iimmt$tt^t. it&^20 

\t. igiuE^^uibmEVp 1 i®2K;?*^abmEVp 2 

t SrtfcteUt:. S«?-feyu 2 a JwSarji**vTV^fc^-^ 

ffiVp 2 tjJt^ia-lfc-tS©^. it«li2 0tt. 

>'W2 a »rfBtS$i^TV•>fctEl6^-^^'5r'' O" -efc-5i:J|m 

S'JU r-^«^SAOUT5:" 0" U-rttl:^-t--5. 

leiSK^^uueeEVp 1 tf(i2m^mi.@mvp 2 tifi 

-^'{t^SAOUTSr" 1" »cbTW;;ji-*, 

[007 ll 

Cn^.T^i/y's o 5) 
:^XS'7'S 0 4Jw*il,^-C. )S«^-feyW2 a IClEtSSixTV^ 

^U2a\mLX'' 1" «r»*iitf?f«#ii*AJffipH 

>'W2alJ:i±" 0" *5##a*lx-5*»e>. SS#)i*fcJ: 

n<5. W«#ii*fcJ:D. |llfi©fBlJgfS«>MRAM<^> 

[00 7 2] 

M-ett:, fe>'^8S•ffl^^T3^7•fes' hJ^fe^J^flSsSl c 

s-i c7ii^^$ti. mm s-i c\zm<5^^x, am 

5. WM I s - I c «. ^iolggit I 8 d»f>:i-7-fe y hj* 
5>*SK?*^5n«:®»i:ttSU IliKi s-l cWSNW; 
SN«:jJ5:*:trv^®«8 1 s - i c icS-iv^T^ 

[00 73] 

■5/«^^l*, «SatI S-I c^)>bK^*$^^-CV>*. ito 

T. mail s - 1 c\z&<5\,^x. miR-tJU2 a[^f&m.$ 

40 i^-CV^5fElS7'-^05flJSlJS:^T5r tirJ;!». ffitix- 

[0074] 

li. I - v^j^leJfS 1 8 <r>>f^ i^^m^-r^ i k «r^flB 

jr-ts. I -vsEmiujs 1 8«>y'i* >'<^ii*DJi. i - v 

%^I5]% 1 8 i«$£i^-rsm 1 SS^tU b«SiE V p 1(73, s 
tR-fe/1'2 a \z.^'&^i\,X\'^^y'-f\C^^^\^X^\ft^ 

50 JUSJbD^-ar-S, 
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10 0 7 51 

1 s - 1 c \zm-^^^xmvi±j^ 2 a jcgats^tvrv^ 

Sn;feMRAMSirSJtC-5. L.*»U, -OTMRAMT? 

h-feyuT WW 1 <omi!k^<7y^i-i. ®gS I s - I c Irii 
Rii*$ixlc:<<. SJSi s-i ci±fs^it^ixi>, ^36 
<t$*VfcmaE I s - I c ♦cS^V^■CSlR'fe^^2 a IClElt 

$nTv^5iati5'-:j'*WJi--5r til. istef*— j'<o 

[00 7 6J 

±iS«MRAM»a. J^a — h^aS:Wf5;<*y 

4^*y-feyK?3iac*«'>-r2.:ii;*5-et5. bis Ca) 

ICq^SnXV^iJ;?!-. i!f*<?>MRAM-eH:. p«*y-fe 
(007 71 

*I^J6fe<^??^«S«0MRAM-er±, Els (b) iC^r^H-CV-' 

14. IftftimiSlE I s t;a-7-fe5' hjSS^J^ffiSfc I c il±, '>3 
g^:t7-fey ^fig^^tt. mUlHiKi 7JrJ:o 

14. i/3-h-fe/l'2 8«>l5*ICJ:o-Ci«*mL^fiefc'fc 

5 * y -fe/K*. v'g " h-feyi'2 8 ilRl— Of'j^ 

[0 0 7 8] 



06) mm 2004-39150 

30 

■5. *3Ufe<^JSf!§<Z?MRAM-CI4, -^a— h-fe/wa 8;i5 
^^ft-rSS-g-. '>3-h-fe-'i'2 8?r^tf^A;&7ASr5i: 

[0 0 7 91 

iaU-*SixTl^SMRAM*»f>. miY-feV^:J'12 

JO <r>&^, 0mn\^^ hmt, m<sa:v2l^(l^$J^5<o-e 

12ii%2WMi^l 5ii1fi¥ti^^k\.^Z.t\X MRAM 
[0 0 8 0] 

»4. g!E)i<OJ:plC, ^1 Y-fef!?^ 1 2 t 

5, L;»>L. mfiO^l J^IS<^)MRAMI4, «*0®glE I 

2 a «)^-# sr«i*o-r 5 itib. gj*ai uaf^»c»i-s ^ 

[00 8 1 1 

(lli&<om2^«S) 

0 7(4, |IJg(73m2JKJ©OTMRAMiSr^i-. |5Jfe<0^2 
30 ?l?fi8fl4, Ell W:5'n;^z}fl'>'h-fe>'W'ri'-< lir, x:)^ 
Ifi] (!7-KilS:^)fi)) lr5lfeA/-CffiB$4xfc#fiH-fe/U3 1 

t, ^figM^^^—feywa 2 1, x*i^ (!7-KII*iai) 

yus 1 t^fiSffl^?-- fe-'i'S 2i:#flac'-Kia3 3i:*5 
iiJin^Jxfc^ o;!^7K-^>^ Mr/UTW-Y 1 J4. WT. ^' a 

[00 8 2] 

#ra-fe/i'3 1 ir^rofflys— t/ws 2 ti4. v^i*iifc, 
^*y-b/i'2i:|ll-o?«jtiSr^-r4. ^fiB"fe-'U3 1 i:# 

[00831 

#Ra-feyu3 ii::i4. W^n'f-^, tfmmnKir o' *t 
5. iaU #ia-fe>'U3 l<Ot2:f!ll4. ^5— fe/i'SOiftf!] 
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jJ'AWJStb-S, -t^JftSSroiSV^A* 
(00 8 4] 

#fi8-fe/V' 3 11*. J/ hiia 4 fc ISI CScrtiC^ffiS S 4x<5 . 
100 8 5] 

#l«ffiy$—fe/^3 2^3:. #SIII7-K«S13 Si:^^ 
!7-K4l33l±. x-feu^'^' 1 ii::S6K$4xS, 

[0 0 8 6] 

10 0 8 7] 20 

CX^yrs 11) 
#^-fe>'U3 l<^5*>A»b, 51Sl-fe-'l'2 a tlHl— i^Jfy K 
(jSJetfy hi») Ji»c:4!>SS*?|SflB-fevu3 1 a*ias^ 
SH. a«i#l!B-fey»'3 1 a *>br-^3iS|S^>^ffiSn5. 

[0088] 

1 3»rJ:o-cK*^MUIsl!Sl 6»cg5i^$n. #^iSSlf s/ 
hilSljiS, mi Y-fevi'^J' 1 2»::J:o-C. ^2lgiISj^l 5 iO 

[0 0 8 9] 

W^mi 'iizi^m^i^. 1219 (a) {r55S4%TV^5J;p 
Iw. #fia!7-m3 3irmVt;45#t#^$tvS. 57- K 
»4tt. V^mfc^lSiSiMH 4*»b^t)|WgF4T„ 7o 40 
(Hi -Z*J©) 

[00 9 0] 

mtt V 2 • i: V 1 t cotti^lr i O . jSiR^P-feyu 3 
1 a&Of#fi8ffl^^5— fe/^3 Slew, mffiVz' -Vi 

;i5^*D$ix5o mBEVa" - V i WPP*Pl^i: 9 . 0 7lC 

5. 3llS<om 1 J^ffit'/i $nfc®8ft I s t ISiilt I c K: 
ovTwaj^li. m»K 1 s ' • ' t agiSSE l c ' • ' i; »c 
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1 a<0g%^«i04tl%. iPt>. 2i^$eg'byU3 1 a (CIS 

sSTfc t) . £AT-Ctt, m»£ I s ' « ' 14, #fi8«i^mii£ 
I s ' • f tiE«8$ix?.. ffiStt I « ' • ' ft. #K«S*P 
fg^I s ' • ' (Opt,, S^^Jig-fe/Ud 1 a tr|B(g$tt 

$$Sr^UT*i!?. JJAT-CJ*. y KfiS;i^®8ff I c 

[00 9 1] 

M»lHl*Si 7twJ:9. s ' • ' ii^h:i'y^v 

V^^^m I c ' « ' SrtSCfcm8E I s ' « f - I c ■ 
' • ' i»;*fifcS4x, I -VS^EJgSl 8Jcii?®SttI s 
' • ' - I c ' • ' «ISSE I 8 ' • ' 

- I c ' • ' ici^^^SU^migE^ffiU^Vp I 
$n-5. mSE$n2>J;9»c, mi 1^*60 UmJBEV 
p 1 a. miR^J^2 a <05'-^5'SrWJi--5fc*«y 

li!;?».ffiUmffiVp 1 14. y 7r WVJ^ffiEEVp 1 ilB 

[00 9 2] 

(:^yyrs 1 2) 

y 7t Wi^^ffiJBEVp J ®]E««rlHl«S 1 9tcA;^3$ 
ixS. fiffi»«fIi]K 1 9 li. y 7 7'U>';<m£EVp I S: 

A/fc-a. mffi««fisiK 1 9 14. I - V mmtb i a b 

[0 0 9 3] 
(^^ylT'S 1 3) 

x>)miRip—vm/)msi^ix. mi v-tu^cj' i 2&tj» 

m2Ytui'* 1 3 J; 9 58*5 try b»*»®«l$n«, 

E)9 (b) iC7ik^iti.x\>^i>xoi'. ^isi'p-h^m\ztim 

H, la7ic^$4^TV>5i5lC. 3g*ltfy hi®iC^*Pflg 
«EI s;45, i5^S-iry hi»9tC^7-ty hfifeS^S^Kl c 
AJ«S$H<&. t^^lElSSl 7lJ:J:!9, tt^fiaE I sd>t>:i- 
7-t y hift5^«iaE I c Sr^C-fcmSiE I s - I c 
ix, I -V^JftllJgSl 8JrJ:!jm«tI s- I c;iismffi<^ 

msiEi 8-1 ctcj^j^Lfcm2gs;«^btjbmjE 
vp 2*s^j5K$ns. 

[0 0 9 4] 

I -Vge^lHlKl 814. m2§?^».ffiL®£EVp 2 Sr^j* 
l-^ttti:, y 7r uv-^SlEVp 1 (miSK^auiS 
ffiVpi) 1 # 4: -C. -t<o-y^ :^*SCHr 

2>. y-f i'<oajai4. TIES;: 

Vp2 (0) <Vpi<Vp2 (1) . •■• (1) 

t)i^iL-r^xo\!:nt>t\,i,o Vp2 (0) 14. 
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5a«l*yv.2 aJw" 0" *Sffie*jxTV^S i: 1 1:: I -V^ 

Vp2 (1) tt, jgJ?-fe>'U2 a}::" 1" ;4iEEt&$nTV'> 

flEVp aT?*>5, 
1009 51 

(:*xs/7'S 1 4) 

iJJ7r W'^'^SJEVp J t. I -va^^ilsllSi 8»::i 

p 1 ^:f^2g^;«^alLmffiVp * ts:ifc«LT. as^-fe/w 

2 a ^J:»#ii*^^-cv^fc7'-^ =SrWJ-r«, 9 7 r I'V 
x^mnvp 1 *5|g2ggi^>.HlUSBEVp a J:»):*:iFV^i: 

tt:«!J*l2 0tt. jgS^-fe/W2 alCtate^nTV^fclBlft 
r-^i:'' 0" -CifcStWJL. x-^^g#SAOUT 20 
^fc" 0" iru-CUJ*-t-«. y7r^:^::*®ffiVp 1 
2BK^mu®EVp2 j;*?/h$v>i:#. it«Sg2 0«, 
S»l-fe/U2aK:gatg*li-CV>fcSB«7'— ^'Sr" 1" "efc 

i-*, f — iJ'«-§-SAOUT<??^»cj; <?. |glte«)|g2 

[0 09 6] 

s - I c J^S<5VNTS^-fe>'l'2 a jrfBtg;*ix-C(, ^2)12® 30 

^J'*WJi-<5-i:»-il'. SNifc*5i#:*:Sn. Kit 

ixX\>^i>o s-I clJ:a-^^^•tS^-t/^2 

a Jr|EtS$nTV>5iatS7'-^ ^SrWiJ-r 5 r irjc J; •? . 

[0 0 9 7] 

Jit-, »JS0^2}gffi«>MRAMH. JEJLTIcai'<P>*tT 
[009 8] so 



#§8 2004-39150 

D-x^>^iK<8 (Hi-Z<fc®) Jr$nSo f^miV 
V Vm.\^^^i^X\^^Wmi./=^9^/vki^\.xWcy. 

^t-f*. J;OI*jftB»rH:, mK^^ v VmzW^^k^-X^^^ 
nmR:^=^^)^>vii>^*>n'' O" «rlElS^5-fe/i'<0» 

[00 9 9] 

K-fe-'i'S 1 a *, 3*l-feyu2 a «r|^^t$^^rl^SI^tS7' 

-So jS«^#fi8-k/i'3 1 a JcMb-CS2*HibSbl^*s^fto*v 
a(r*tUT§S;^mLiftf^;J«f7i:»lX)ti:$tr5S«lli'?' 

[0 10 0] 

±56<0|5J««>||2?gffit»H:. IHR^BB'fe-'i'a 1 a»cj«tb 
TSiJ^^-mLSftf^^JSfffcnfc^. 5gS?-fe/i'2 a;r>{tUTl5c 
^ttlb^^)f^*5^Ti:>^^S*s. S^?-fe>'^2 aJcMbX^^ta 

I s- I c*»b±^$ix?)^2Sgi?fmLVp 2 ?JS®EE(!S 
j^EiS 1 9 ir<*}$$K5. SIC. SSK I s ' • ' - I c 

9«c»l^$Jx4»2K*ttlUVp 2 i:. y7T 
[0 10 1] 

a*:. |ltS<'?®2Jgfig^Cti^^T. 0ioir^$nTv>5 
El7|37r:$;JtXV>SMRAMA>^. ^lY-feU 
1 2i:m2maSi»l 5i:7>SB^*^fHSCi:;JS^fi8-C 

ix4<0Xli/j:<. 7 o— T^-O'^'^^flet-Six?). ^lY 
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to 1 O 2l 

±j&tiixx\i^^xb\z. mi. 06.^07. Rifmio 

a-fcyu;*; 9^4:. -y(l<05CS A^D •feyi'-CfflPfife S ti 
[0 10 3] 

Sr<i;tn'>5, l?(w^p;^3K-f V'h-fe/vrw-r 4 iti 
[0 1041 

U-Cffi®^fH/cp'*!)-feyW4 3. Sm<0»7-m 2iV 

^swifs/ hMsr{i^Tv>5. •fib. ias:a-^i-<-r5 
4 3 tt. !7- m t f y hiss t ii^i^m-r^^SLm^m-t h 

H-CV^5„ ;;«-=ey ■feyU4 314. El 2 »^^$Hri/'>i •=& 

-©^•5/ Majrai^$lrTV>5^*y-fevi'4 3J::J:!9. 
[0 10 5] 

i^n^;l?>f i^h-feyuru-1'4 111. 5I»^. y*l6j (Cy 
M») *|Rlt::-i?iHcilfeAyfieeSlx-CV^?»ys--fe/W4 

4*»fe^fij5£$4x<5^^$— fe/V';^>7A4 6 i:, y*r6i (tr 

■feyi'4 5*»e>«!fife$H<&3i:e^'5— fe^i';&9A4 7i:Sr 
iliTv>^). ^■C'oy?— fe/^4 414. y:^i6)lcjgsa:$ 

WTtey?— fe/1'4 5}4, y:^r6)UiSS;$ixfc5T:S^^S 
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■fe>»U*7A4 6 i:5CS^5— fe/W*7A4 7 i:J4. 
^n;^:iH-^^'h-feyi'TU'-^4 l<OiSTI4<j;<, 

teyi'*5A4 7i:H:, v^-Tixt. >*y-feyi'* 

[0 10 6] 

SllSrojg 1 imRXf^ 2 JgfiBi S — kyl/* 9 

A4 6k:^*4x5^^5— fe>'W4 4tt:, SiRK's. h«l«riitt 

IIM<o^iJ^mSt/m2JgflSil§l«Jc:. «l*o 
I s «^&:«-7-& hJ^^miS I c $rttC-fcfiSSIc4a 

a-f-sm^ I s - 1 c mm i s - 1 c irs 

[0 10 7] 

JCfi^^S— tr/V'*9A4 7«. fey^:*5A4 6;1« 

;F&-feyu (AM«)«::ii. •>3-h-fevu) 
20 >— feyU^yA-Cfoit^Jw. ^5— feyU*7A4 6SrS 
»-r-5fci6»rffl;t^?n-CV^«. feyu*5A4 6;)i 

^a-feyl'Sr^tf^, y?— feyW*7A4 6J4. ^<Oll 

4 6©fti3!JI-5CS^^S— fe''«'*9A4 7*Jttffl$n. 

7i:6y5>-fe>'i'*7A4 7»c^4*i55i;fi^^$— fe-'i'4 

[0 10 81 

^ B ;^ :*f-Y h -feywr 4 1 (O-tn-emr 7C:g:<}'' 5 — 
•fe/W*^ A4 7;J5^S$H-CV^50f4, ^1'$— fe/W*? 
30 -6.4 eZlSTFA-feyl'Sr^tfti^'^'b. ^' o ;:^3J^'< r-' ^■fe-'^ 
T U-l" 4 1 (w^^tvi ^ * y •kvl' 4 3 <OgE;?^tli L ^sim. 
\z.-r^^^X»3^. fey>';it>9A4 7d«*v^a 

>'h-feywrw"<4 1 »c^*n«±-c«>^-=ey-fei'W4 3tt 

■kyWTUW4 UC^*iX'5:^T<0;<*y-feyl'4 3<7>Sg;«^ 

5. ^n;*:j«-Oh-feyprW4 KO-tix-FHtiJCSy 
■#0 fe/w*7A4 7Srffl3i-r53.i:l::i:»). ^^5— fe/i- 
;&5A4 6;J5^S-feyw4'^tfCi:»cJ;o-C±T«Op<^y 

5. 

[0 10 9] 

S:38S^-r'5X-feW^'^'4 8 t. iSiRtTs/ hi^iSrS*?-t-5 
Y-feU^^'4 9 t«rtB*.TV»«>. Y-fe^^'^'4 9J4, 
^Vi'y ^ hi^t«rlS^UiLlslK4 2*wtt 

SO :*7A4 7JrSm$n5©^l-l4, Y-feK!'^'4 9J4. 
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to 1 1 0] 

•^'4 1 lr-&lSH'5p<*!J-fe''W4 3<05tS^^SrSr^T5fc*^) 
mk<0'J yi^f^^-iy^juT iy-f 5 1 i:, JtSSE^na 
UlHlKs 2i:«r#x-CV^5o J/ ^^:^^^>'->-fe^i'r W 5 
1 tt. tf ?IJ*/i L-Cffiia $ nfcJCfi ^ * !J 'feyl' 5 3 i . 

Tce 7- m t yfv vmh *5iS!fS-t-5^fSicisit e> 

^^iJiOJtS y * JI ■fe-'W 5 3 »*. PI— <05C^ f V Vt^S^^WL 
vy^v'-feyuTU^ 5 1 

10 1 1 1 J 

Wvh-fe/ur UW4 ®;>t*j)-fe/P 
[0 112] 

y yvyvv'-fe.'i'TU'-r 5 1 »i. Etw. y:&IPl^cjlfe^T 
t. y*i6)»j:ji89:$nTv>«>7c§^^s-K'5' h«» 

5— feyws 4irJ; "9, y yvyv'>-fe>'UTU"f^i'5— fe 

'ri/5>-fe/P5 4tt. S2u:*sn-cv^s^^y'fe-'W2 

i:SlE7y-igt<^f^l::^i2:$nfch x^vH^H® i: A» ?> 

'f^^^— feyUS 4H. JCfi^S— trs/ h«SJCl«i^$HT 
y #':^^^^'->-fe/UTU"f iS''S— "fe'l'S 411, TCfi 
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7CS^^5— -fe>'l'*7A4 7 ili^/it). ^5— feywA^ 
A4 6 iSrS^i-?»Jt*t>lJ:8a:»tej*i.TV''Sw-cH'iV'>. y 
^>ifl/'y^J\^T U-^iT^ feyv* 9 A 5 5 tt. y iS^^' 

yy'>-fe/ur w 5 1 ©is-e«c*< . "fiMi^iges^Fn-c 
ssft, v^-mtj. 5i:«;<*y-fe-'i'*7A«?iig»ciifA* 

[0 113] 

10 y yi^y:^->-fe-'i'T w 5 1 »i. sji. 5ce!7— k^<d 

[0 114] 

Id. l5Jlfiro^3JK^WMRAMlCl4. 7*3—^5 8. TC 

§7^3-^/5 9. Au^yyv^'wigjse o*sH:»te>Jx 

[0 1 1 S] 

}) fr>'^>'i^m^6 Oti, ^n;^!t<-l' Vb-fe/UT W4 
Jl. taL-X®K6 li:TfirKW;*»Ui0»6 2i:Sr 

iO 10 116] 

^u:&7 AT Kv::^{±, ^f^^y 5— fe/u* v ASrS^-TT K 

40 tt, ifOTp<^y •t-'i'*5A$rifw5Cg-t/i'*7A|rH1ft 
•f5*»Srj5ii-fEI«i{«$B?Sr«¥j5KU. JpSr u-fT Ku;xi: 

A 4 6 j>»5Cfi^^ 5 — t/i'* V A 4 7 »cfittft$i%5 *»«:7i< 

[0 1 17] 

^Sr K w;^<^ltUtHlK 6 2 »*. t a— xsiKe 1 13^* 
YrKU';'^, xtH^ay?—- fe>'i'*7 AT Ku;^S:^ga 
50 Ku;^fc^S^^S'— AT KU'^i:Sr-r3«-^''5 
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y 5 8 tfiimbi-«7'=»-^^ett^k<t«-S:^3-#'5 8 
{0 118] 

^/'5 8»4. i!'n^;K'<i^h-fe/wr W 4 IIC^* 

TU"ni^*tl.2>X-feUi5'^4 8. &t/Y-feW'^'^'4 9 

^'4 8t=S#l!7-K)»*iS»l$**. SJc:. -Ta-ys 
8 14. gtt^k Y •fe-w^';J'49SrYTKW';^ 

•^?). 5!»r7*=>— ^^5 8»i. feyw^^ATK 
u;^tr«<5v%T. iSttfl:*HfcY"fe^^'^'4 9lr, 

— t>'W4 4AS^^$nTV>?)y5~K'5' hi^t. Tuft*' 

v^i*n&S£*tttbiHigS4 2 K^iai-s^^srjes^-r*. 

[0 1191 

jCtSt's— 9j±. y ^^i^^^^'i^-fe/pr w 5 iic^ io 

*ix.5X-feu^^5 6 tY-feU^^ 5 7 ir4rS!l»br, 
5 9tt. ^fir WT K^^^t. ^SYTKu^i:. X 
^7^3-^5 814. 5i:«7'='-ye{4^t:m^trJ;oTg 
tcS':5v>T. ^tS:<^? y ^'^y:^'y±Jl'T U-Y 5 l 5 *> 
-flC^^JxSX-feU^J'iJ'S 6, R.XfY±l^^^ 5 

^^5 9»4. gi4<b$iXfcY-feU'^'^' 5 rir^^TU-f T 
(01201 

^J£<Dm3J^l®©MRAM«>K*lllLtbf^t4. fiilTroiil 



4$0a 2004-39150 

[0 1 2 1 1 

yl.7'U^4 iJ;^^«JxS*^5— fe>'>'*7A4 6 tTZ^f^ 
5— feyW*9A4 7 t<05t»0— **SiS«$*t*, ta. 

ettTCS*'^— fe^V'^7-6.4 7Jie»$4x, JCe^^s — 
its*'?— fe/l'4 4 (XJ4. JCS^^S— fe-'i'4 5) CO 5 

[0 12 2] 

tTs' h®) Y-fel'i'^4 9S;^hLTgg;«»-tilLlalK 

4 9»wS^$ttS, K7iMilUEgS4 9l::J:»). WRi^i/ 

stsHfcmag^ (m^^ixjiv^) A-hminvi' tm- 

[0 12 3] 

WL|g?S4 9»4. ^fiiSSSSl s i:*7-fey h^^Sasi 

c t<K>m'SitJt^-i'i>^9i I s - I c(cS<J^,^T. 
/I'tcffiiSS tiX V lEtSx-^J' S: 1^§S1t-r- 
^'<0!|m»II4. ^ISeo»l?gffii:ra-<OiimiwJ:oT«i5 

stijEwis*). mat I s-i c^rS'^^^-cf^mT'- 
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[0 124] 

A 4 3 a lr^*K?. * JJ -fe/W4 3 ^rSBJil-fe^i'i: UTit 
^a-fe/i';!{>7-i»4 3 a «:e^1-2»7Ce-tyw 

A 5 3 a Sr^tPiJ ^^;^^''>">-fe/UT 5 1 aSjSJl-fe^l' 
ruWi Hk:. XT K^^^^l^iiS^Jv^ 

A S 3 a JrmUfcTCSlTy h«l;J*j8«iry LT 
^y-fc/W5 3«?5*>, jSS?l7-Kj»i:S«ie's/ hi^ttj: 

•fe^'krw^?— feyt'S 4<^7*>. 3g*^5?- KilSf-»iK 

{0 12 5] 

2;J^b«I^Wlc^>PBS$nfcmaSi8S (E^^H'i 
[0 1 2 6] 

I s-I clcS-^t^-C. mm.±MzW&^ixX\>i>^^ 
[0 1 27] 

&lJ;JCgftWSiVfclllffiW^3?^fig<DMRAM-C«. ^ott 
I s-I cirS<5V''TiatS7'-^'«>m"J1-4wi:»J:J; 
U. -Vg- h't/i'i:^— 0517— K^»rjgg£$tt-CV5iE 
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^4iir. ys— fe-'i'*7A4 ejriD^-CTLS^S— 

h-feywru-r 4 1 »r^*H5^f<0^*y-fe/U4 3<J[> 
[0 12 8] 

Slli<^^3Jgffi<OMRAMtr*iV^-C, ^5— feyl'A^A 

#5>. ^^li. 01 2»cij%$tvTV>5J:9fc:, ys— t 
yU;*r7A4 6 tJCS^^?— fe>'^*7A4 7 iri, ^ix?) 

^^5— feyu*9^4 7 i:<z>— ©{B!|lrfe5>*y'fe-'i'*7 
AwSfei:. tecofti|»c*55>-=ey-fe>'W;)!7 9i>.OT«i:asiB3— 

[0 12 9] 

3S»i|llS«)^3?gfi(OMRAM«C*3l^T. fca— XEK 
6 l«??{^ipf3lr. ^»5Stt^*y*s^ffl$H5r 

[0 13 0] 

HJr. ||Jte©^3ji^lS<OMRAMtc:*5V>-c. |llte(OSB2 
?gfl8tl^«lw. =&i'opt:j«-f :>'b-fe>»i'ri'-f 4 1 iry^ 

[0 13 1] 

' - ' t^^^^ix^. ffiStt I s - I c # 
m^^mm I s ' • ' i:::i-7-fes/ h^^>fg«t 1 c ' • ' 
k<r>mzS^f^-ti>nM\ 8 ' • ' - I c ' • ' Srt^L 
T. |51ferom2?Kffii:ISI-«3iiaeicJ:9. m^^Mz.^ 
tS $ixT V N 5 fat6x- ^' <02|ajSiJiSiTJ5it<5. 
[0 13 2] 

:n:e#K8-feyi'6 4*sji*D$ix«>c:i:**^figT4)-6. TCfi 
KiErot 3. — X|hJK6 1 im, 0m±^^6 SA^h 
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e«H9«*«iBig$ix, yyi^^^viz-iaKsott. urn. 
— o^fiB-fe/^e 3 iin-otrs/ h«i»cigiBt$nTv»<53i: 

S#Ii■fe/^6 4 ffi-tO^K-tywe 3 <0{^th>9 fc^Effl 

^M-fe/l' 6 3 t %e#fiS-fe/W 6 4 «. 

W 5 1 ) <D'f *»iitE-J-S r t LV\ /O 

[0 13 3] 

[0 13 4] 

-< 7 1 &-lffix.TV*?). D V hir/l'T W 7 1 

tt. 1S3*<o^*j;'fe-'W7 2t. x:«r(fi3 (!7-KIS*iS)) 20 
l^:3Sla^?i^fc^S«k«>I7-Kla7 3^:. y*l6j (K'y h«8 
:^r«Q) iJiliKSnfclSmo fs/ h«i 7 4 i: t^tf. 

[0 13 5] 

$tL5MT J Sr^tf. y^y-feyU7 2<0f ^'Jl*5^4 

y * y •te/i' 7 2 o 7 y -ma^^-t^ g ?B»-{b»±, R 

«. !7— Ki»73tC5'hiB74i: «?3Sf jSt^iBBB 

>-=ey-feyi'7 2OT^n-eti.tt. ^^^y -tyv? 2trj3V'> 

■C?S£Si-5— <7>I7- K«S7 3 i:— ©Vfy H8l7 4 ioPiB 
[013 6] 

^n^;K-^v h-feyi'T W 7 1 »4, 55i-. y^rjpj (fy 
l;lM^-egBE^i^fc#fla■fe>'^7 5 i:. y::^rpl 

|llfe«3»2Jgffi-C|ttMSlxfc#B8-feyi'3 1 iBlli ^0 

ii^ix. #Rg-feyi' 7 5 li. y 7 7 u v;^®IE<D^*K*-<5e 
ffl^ivS, (fib, #fi8-feyu 7 5 <OiaStt, #B8-fe/i'3 1 

■5C tlrftS$H^'*#T-fo5. #R6-fe>'U7 511, 7- 

n, 7 5 <7)^-*tmn. -<D!7- K» 7 3 2: 0 

BSif 5' hjlft7 6 iroraii^Si^HTV^?). 

[0 13 7] 

#fi8-feyw75»i. El 5lr5^$i^TV^^)J; ^(Oy 50 
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y -jsroffiigr** * y -fe^w 7 2<oyj —m<omstn^ 

ti*), #fiH-fe^l'7 5<D7y— ^(Offifil(*S;»<^y-fey)'7 2 

ro^y-gcoffigfJ:"? t/jNS</jr5>J: pjr^^snxv^ 
5, micJ:!?. #fi8-kyu7 S<o}Se«[R, . I li, 
l)±/^^7 2;4«Sl9#S2O(75lgJS:fi£RS0!R + AR«>ra 

[0 138] 

i:«:B!5it-t-5±-^'bff*U\ #fi8-fe>'P7 5}r^*ix4 

7 5 (D 7 y -js s V > i . jsias^jJJ f ^«5E 

[0 13 9] 

y * y "feyp 7 2 «) 7 y — s t #Ha'fey^ 7 6 «>7 y — e t 
H{-fe/i'7 5«>7 y— jgi*. y*y-fe/u7 2«>7y— sj: 

D t— SlZx:^^lft^::illB§V^J^^|^tSr'ft^UTV>^. fiP*>, # 

•feyu7 sro^y— S«>y:J^lBl<'5*gS:a , a f . y*y-fe 
yl'7 2<07y— ®©x:frl6j«>S^FS:b« • J I . p<-=e y 
'fe/U7 2 037y— a^Jy^lftl^fSSra, , i i tL-X, 

aie f/bro f<ac« I l/bc« I 1, 

... (2) 

-~mt0m-^^^7 5<oy <j—mtix /^]}±/i'7 2(o 

y-®Ox*iHi«?«$bt . I 2:*s, HlfWt-W-TS) 

9, B.O. #Ri-fe>'P7 5<07y— e<?5y:^l6l<D(Sa 
, e f *S;<*y-fe>'l'7 2c07y — ;i<Oy:^[R](iOtia 

#fla-feyi'7 sw^y— Ji*s>*y-feyw7 2<o7 

2:11. ^fi8-fe-'l'7 5*i'&-rie««8{t:©f6l#«:— /SICSi 
< xJl^tRjJcJ^imL. miriO. #J»-fe-'U7 5<0^^fffilSr 

[0 14 0] 

^rn;^4^'i':xh-feyUT^W 7 itt, S^lX-feu^ 
^'77. S2X-feW'!5'^ 7 8. SlY-feU^^'79. 24 
t/^2 Y-feUiJ'tJ' 8 OSr^tf, ^1 X-feU^^' 7 7&Uf 
^2X-tU^i5' 7 814. !7- KiS97 3lC^$n. |g!» 
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1 Y-feU'^'^' 7 9. &tJ«i^2Y-feU^'^ 8 Ott. f y h 
tfsy hi»«fS*^-f-4, Jl-feyu? 2(0 5■fe.<oalR!7" 
jaS^-fe>'U7 2 a t LTigfliSni. HI-. ^W^ti^l 5 

«?#JiH-fe^l'7 5 a tt. 3!«-fe/P7 2 a JCiatS$*VTV^4 

lEtSf'-^' <D!|!iJ»J«>fe*i!>»:«ffl $nSo 

to 1 4 1] 

j|S8 l;)»ej9)«3R|-ro ^2X-bU-^'^'7 Stt. 
-mSr, ®^arV2Sr^i-4Sg2«i!S4Sl8 2tr^U 

J; •? . !7- Ki^fcttmtetv 1 *5, ^fasi!7- K»»i 

10 1 4 2] 

»1 Y-feu^^7 91*, K-j/ 

V>#NiS*ie'y Ma5:±il!<^^2®iSi®8 2l::®«£U iS 
J^fi/K^*. ®2mjIg||8 2d»b«l«3Blli-, 

ti^-<omv2 5r«ti|&-rs::tli:. 

ttctnavz ^imir^mmmt ux. ig2«asu»8 2 

V^. m2Y-feVi'^'8 0J4. j®S?tr5/ Si©fc#RBbfs/ h 
«|7 6^&Si!;^ttiUIs]|g8 3iw^U ^NiS^if^Mei 
U[Ell%83;»'b^9 Rt-t-. 
10 14 3] 

SiS;^mug||g8 3trJ:':>T4T:bn5o HS^ttiUSli^SS 

JlSlf !x Mli#^.lfs' h^7 6 t^r. ^2 

V2' -Viii-m^^i^, iSlRfs/ 
i5'n;^sK'i':^h-fe;i'T W 7 1 ^^^^:!^^'-^ '^:^f§. 
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[0 1441 

sir. ^m\fy Ymi e^i^hmmmmi rt^)m. 

9Ji-S, iS*?-fe/»'7 2 a 0»«:|fil±, S«*/»'7 2 a »Z 

USUI stt. ggiaigy'-^iriSD-CSg^ki-i, gg^^MliU 
[B]!g8 3i±. ^^{g^I s^#R8®SlEI r^<^it|{(Oi^ 
**»&»«•fe/^7 2 a»::8B1SSn-CV^58E18-7'-^SrJM 

[0 14 5] 

S:;^tiiUisl!g8 3M:> ja(S!6()(w». I-V^^IsltS8 

4. 8 Si, lt;|8§S8 6i. * ^'^'i? 8 7 i: 5r^tr. I 
-VgS^lslSs 4«, |g2Y-feU'^'^'8 0S:^M,-C)B«^ 
If y h«l»r«igfc^5ix. I -V2E«lHl8S8 5tt. ie2Y-fe 
W^^SOt^LT^flBlfy HI|7 6I^SiK*H«» I 

- v^tftiHij^ 8 4 1*. i^^mm. I s «f. <^^ftimctv p »c 

gf»b, I -V^lftEKS 51*. #BamSKl r Sry 7t 
20 u>';»fgfitVp ( r . f ) ^^:a6»•^«• 

[0 14 6] 

E13tt:. ftSfW^C I -VgJ«i|i]S8 4. SSSrsa^LTV^ 
•6. I -V^gilHJ!S8 4tt, NMOS h7Vi^:*^'8 8 
l:«tt»9 2i:Sr^tp. NMOS 8 803y 

-J^tt, m2Y-feW^j5'8 0*^LT)g«?e's' 
>g!$H«.<, NMOS 8 8 0'i»'— h»r|*. fS 

NMOS h^^'t^;^^' 8 8<OKWi^{i. mfsj 
30 -K9 0trS5i^$tvTV^-5. Hl:'3/-K9 01*. ffitt:^ 
9 2Sr:ft-LT. ®iSaffiVe e Sr*-r5mi[g«8^9 

mm.^^xy,^i,. Wi^mmi si*. msASf 9 3;»>&is 

gfcl^g 2X0'NMOs h^:^-:;';^;? s 8*:rt't.-c>M*?tf 
y vmzmi^ii. ^eni*i9 2^i^ov^T56*-r^>mffil^T 
I*. ^*pm»El st::jC#UT^^t;-r-5fc«). ta:^y~K 

y - K9 0«)m*«, «»mBEVp 4: bTlfctStSf 8 6 t 

[0 14 71 

40 I -v3c^(ii%8 5 1*. I -v^wmn& Atm^<r>m 

b-C*3tJ, NMOS h7>-v>;^^'8 9 iffifciSgg 
4 4:«:^tfo NMOS h7i'v?J^^8 9<oy— ;^l*. 18 
2Y-feWi'4'8 0Sr^bT#Rgirs/ hj»7 6(CSSK$H 

So NMos h^^^v'^^' 8 g^j-j^— hirj*. m^aiv 
z.ii\ziiy), #B8try hfii7 6AJ®ffi:v2 ' 

5. NMOS h^^^i^;*^ 8 905 KUW^:/!*. UlAy- 

K9 ilc:«i!§S$*tTV>-5o lil:^j/-K9 1 1*. 

4 Sr^M-T, ^i^^{4Vc . ^-fl-i-smjgJS^g 5 Ic^ 

so ii^$a-CI-^5, #fiafg»fil rJ±, «geE«S^F-9 5A»bS^ 
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589 4&t;«NMOS h7>'i^^*8 9*^L-C#fiR»f y 

Si® 7 6 {rSSnS. IfitaffiS 4 <D?UE^TW:. #^®«t 

I r»::^S«:LTa;^bi-?>fc«^, K9 K^mia 

♦±. 0flaSSItI r JZl/S^L.Tgf^b-t-'S. ttl:^3/-K9 1 
[0 14 8] 

p (r . n ^ SrHstSE-rS, )tfil^«8 6ll. «^^1SEV 

p i:J)7y u:>';^®J£Vp (r . f ) tSrtttSjUT. 3S 
W-fe/i'? 2 a Jcfata$nTV>^>7'-^Sr*U8'J-f -5. 
IS8 6tt. «*P®EVp*Sy 7r Wi^^®EEV 
p (r.f) Jl^'biSSV^ii^lC- 1" «|*P®EVp 

0" -SrttjJ/Ji-^). fib. «:«f5S8 6 

SS: L^'it > r i: ices $ -^^ 5. 
[0 14 9] 

*'>V^'87tt. ntfyh (ntt, 2EA±<^fi«) <O^B 

fcltJi*Di--5. *9i^^8 7*Ji*«ri-5iit<^S±^tf5' 
h (MSB) ;SS. 7'-^'©^SAOUTt LTttl^Sn 
5. 
[0 15 0] 

W^FlxSo 01 7«c*$nxw^5J;5f::. 3ltfe<o®4J^ 

KCfcftli. S^'fe/i' 7 2 a tC*fr?>^^fcf4 b*5 2 " - 
1 ^Hl^Tipi^-5, 017 n = 4 -Cfc »J . IS Ih105S8 

#flSmm I r !J 7r V'^'.^miEVp < , . f ) jJ«^ 
^3^$4^•5. itl!lf5i8 6tt. t^^nmffiVp i; i^>'^ 
IBffiVp <,.f) ±9 tii5V''^l-3M«?-fe^l'7 2 ate 

1" Sr*!>:/'^8 7lwtil;*j-t--5. —1i5. tt»«8 6l±. 
:^*n®EV p ;is y 7 r U'^^^mJEV p c , . t > J; 0 t 

AS- 0" T?4j4i:*0BSU " 0" «r*^'>'iJ' 8 7Jrm:^ 
" 0" «rJti;^-r2.. 
[0151] 

mi.^J\' 7 2a »w5t-r 2 » - 1 ig<??S£*.til U»'*3V^ 
T. lt««8 6:dS" 0" S:{ii*-r4Iil»ASg^»mtf. n 
trs' ho^i^v^ 8 7««»<t-t-Sffi«>*J:fii:tr5/ h (m 

SB) li" 0° t/j:!?. 7'-^5'{S#SAOUTI*. " 
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^£ 

#l-fe.'W7 2 aU:8Sii*ixrv^58B»7^-^'i6<'* 0" -C*> 
SirmuUfcwiric/i^,, ittiJSSS 6*5" l" ^ 
lii;t»i--5 15ll»*5^»mtf . * v^' 8 7 tmn-t^'&n 
SittlfS'K (MSB) J±" 1- ttt^. v'-^J'm^S 

AouTtt, " 1" jwKjtsnrffi^snSp ss*aib 

SMS 3 14. 7 2a JrgaS^iv-CV^SffilfiT'— 

^'AS" 1" -CfoStm'JbfcCit::**. 
[0 15 2] 

U;4«^li-efe5, S5?-fe/«-7 2 a U3>»-r?)§i*ffi b<DE 

UV\ 
[0 15 3] 

*IIJ£«?J|gffitJ:*5V^-C, ECC (Error Chec 
20 king and Correcting) &Wi:WfS 
b-CSt*W C t *J^IB-CS)«. ECC 

[0 15 4] 

14, 2''-ilHj£Jl^-e*>5it<>^tB-i?*>5. 
^. ^i^^'^s?**. it««86as" O" SrUJ;^-r-5® 
" 1" SrW;<Ji-SEI»J:tK>*lt*ttf, f'-^'m 
^SAOUTSr" 0" i:U-Cttl;t)U *'>:x^8 7l4, 
JO JttJSgS 6*$" 1" SrlU:fli-*lsliS!t;4«. " 0" i:mtfr 
SEIStJ;?} t#»ti^^4. r'-^m^S AOUT*" 1" 

[0 15 5] 

s«-fe/i-7 2 a li*^ux^Tl^i^^>l^t^^ibol^m*5 2'' - 

1 151-C*>**g^»3«, 8 7 *Sim-r5ffi[<oai: 

(2: try MvISB*-f— ^'{t#-SAOUTt UTtts;^-t-5 
Sib<^;*s, ttlS5«l8 6*5" 1° i:mti-timmk" 0" t 

[0 15 6] 

lllfe«>^4J^fl8IC:teV^-C. #B8-tv^7 5;J«. ^•=e!)-fe/i' 

7 2 a; K-<o»jtsrW-r 5 - 1 -b^ie-efcs, 

I -Vg;^|Hl?S8 4lC^*n2)«ta«g9 2<73»1K{it 
Rst. r -Vgfm(HlS^8 5»r^*H5iataSS9 4<OS 
etffiRrit*. TSBSC: 

Vp (0) <Vp trcf) <Vp (1) . 
(3) 

50 irmSii-i) i ? IwSBSSixS, ffimiiSR r SrlfttaR s J; 
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10 15 71 

<a U *|llifirojg«icO J; 5 ic. #ra-fe-'i' 7 S j< * !) -fe 
/V'7 2i:«ffia*JMj!i:9, #fia-feyi' 7 5 OffiW**. 

•fe/i'7 5 1 / * y -fe/w 7 2t nm^ii^^fi^ i: Ici 

I -VS^lHl?S8 4. 8 5lSrlRl-<75fflAfe»rU 

tt^iS*5ii*«pjfieT»a!><&. I -vaf|jiiaiaS8 4. a 

2 a |C|aig$HTW>5^-^OWJ<D«tSi4*|^±-f- 

5, 
[0 15 8] 

10 15 9] 
5. 

[BlSoffi^/i^Stiq] 

102] a 2 ft. ^^y-fe>'V'2</3t«fifcSr^-ro 

[133] Sisn. 1 7 0?ffi^$r^-r. 

[IS 4] SI 41:1. ^<r)miim<r>MB.AU<rmh-m\^ 

[05] BIS (a) II. m^<OMKAM\Z.ia\>^XV'3 — 
las (b) li. |liS©^lJ^IS<OMRAMlc*5VN 

[06] ISI6». :^^mcX^'iARMA<r>%M<ofl^\l^ 
[071 El7tt, *^9^lc:J:5MRAMW|^lfe03^2J^ 
[08] 08(1, |llg(7}^2^(i§(^MRAM<oee^tUU 
[091 09 (a) IX 3aS?^Rg-fe-'l'3 1 a ASg2;5^m* 

^t5ll2lB«^gE;^^ffib^r«v^T. ^i?— m (^rac/— 

i^) II^ADSnimtST'T^-r. 09 (b) i±. 
/i'2 a A5g?J5^ttJ**V-5 2|Hl@©BE^UiU»rS3V^-C. 

10101 01011, *fgeqiCJ;SMRAM<0^1£<0^ 
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[01 1] 01 lil. ^?&^lZ.Xi>mt&<omsi»WtfOlA 
RAM%-^-t-. 

[01 2] 01 211. ;4i:%iq(w^'6^:^<om3^{i(7:>M 
R AM©8E3^W *r*i-, 

[01 3] 01 3ii. ^fi^\zx!bmM<r>msi^WinM 
[014] 01411. ^ftmKXimi&<Dm4mi&i<oiA 

RAMSr^^"t"» 

(015]015tt. }i^D±jU7 2t0m±^^7 5(0 

JO mmir^-to 

[016101611. I -VgS^gl^S 4. 8SSr^ 

[017] 01 7(1. :4^iS^\:iXi>^M(09i4ft^1Si<0M 
RAMroSbf^Sr^-f. 

[01 81 01 8(1. ^^cOMRAMSr^i". 
[019] 01 911. ^(OMRAMOSSlf^^^-t-. 
[02 0] 02 011. ^OMRAMt'?^)^!!)!^^^ 

i". 

[«^-§-<Dlft8^] 

2 : -t y -t/U 

2 a : SS^-fe-fU 

3 : K«l 

4 : fs' hj» 

5 : yf>'S 

6 : 7 y ~® 

7 : hi'^^/HStSJS 

8 : ys— feyl' 

8 a : jg»?iJ^S— fe/U 
30 9 : — tr^y 
11 : X-tl'^^' 
12:^1 Y-feU^^ 
1 3 : ^2 Y-feU^^' 

1 4 -.^RlWMm 

1 5 : ^2^12^19 
1 6 : S£^fl|b08g 
1 7 : MSt[Hl!& 
18:1 -VS^EISS 

1 9 -. mEEI^W^^ 
40 2 0: ViMm 

2 1. 2 2 : NMOS h^>'v':^^ 
2 3, 2 4 : PMOS 

2 5. 26: W^f- 

2 7 : K 

3 1 : 

3 1a: aiR#Ba-fe>'l' 
3 2 : ^ISffl^^5— 

3 3 : KifeJ 

4 1 : ^' a ;^5t<'t' V h-fe/l'T W 
JO 4 2: SE^ffiUiagS 
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4 3 : ^ * y -kjU 

4 3a: ^^^'k/l^i) ^ 
4 4 : fe/u 
4 5 : 

4 6 : JlS*^^— -t-/^ 

4 7 : TbSy^— •feyu*^ A 

4 8 : X^i^^^i^ 

4 9 : Y-feU-J'^ 

5 1:!) tri^^>i^±)\^r U-f 
5 2 : JCggg^WLEK 

5 3 : JCfi^^y-fe^U 
5 3a: 

5 4 : }) i^>i^>i^^/VT\^^ i^^—^jX^ 
5 6 : 

5 7 : Y-feU'^^^ 
5 8 : ^^3— 

5 9 : K^f^^^^ 

6 0 : y^^^-^^Vv'iaK 
6 1 : t A— XlEll» 

6 2 iT^^TYx^^^Simmn 

6 3 : #flair/u 

mu 
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6 4 : JCS^fiS'tr^i' 

7 2 : -fe/w 
7 3 : !7— m 

7 4 : K'^y Ml 
7 5 : ^fiS^yU 
7 6 : ^m^y hf^ 
7 7 : miX±\^^^ 

7 8 : tS2X±\^^^ 
JO 7 9: ^lY^Ui^i' 

8 0 : ^2 Y-irUiJ^^? 

8 1 : m 1 ^smm 

8 2 :^2@ag(j6l 

8 3 : SK^ttlUIslJS 

8 4, 85 ; I~V^&|23K 

8 6 : ItlS^IS 

8 7 : 

8 8, 8 9 : NMOS K^Vi?;^^ 

9 0, 9 1: UJ:*/— K 

20 9 2, 9 4 \ wsm 

9 3, 9 5: SaSASi^ 
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